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57) ABSTRACT

A surgical system comprises an end effector for operating on
tissue and a screen positioned around the end effector. The
screen is fluidly coupled with a suction source by a conduit
such as a tube. The screen is configured to communicate
suction through the screen while preventing tissue from con-
tacting the end effector. The screen is further configured to
retract proximally relative to the end effector to thereby
expose the end effector.
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SURGICAL INSTRUMENT WITH ACTIVE
ELEMENT AND SUCTION CAGE

BACKGROUND

[0001] A variety of surgical instruments include an end
effector having a blade element that vibrates at ultrasonic
frequencies to cut and/or seal tissue (e.g., by denaturing pro-
teins in tissue cells). These instruments include piezoelectric
elements that convert electrical power into ultrasonic vibra-
tions, which are communicated along an acoustic waveguide
to the blade element. The precision of cutting and coagulation
may be controlled by the surgeon’s technique and adjusting
the power level, blade edge, tissue traction and blade pres-
sure.

[0002] Examples of ultrasonic surgical instruments include
the HARMONIC ACE® Ultrasonic Shears, the HARMONIC
WAVE® Ultrasonic Shears, the HARMONIC FOCUS®
Ultrasonic Shears, and the HARMONIC SYNERGY® Ultra-
sonic Blades, all by Ethicon Endo-Surgery, Inc. of Cincinnati,
Ohio. Further examples of such devices and related concepts
are disclosed in U.S. Pat. No. 5,322,055, entitled “Clamp
Coagulator/Cutting System for Ultrasonic Surgical Instru-
ments,” issued Jun. 21, 1994, the disclosure of which is incor-
porated by reference herein; U.S. Pat. No. 5,873,873, entitled
“Ultrasonic Clamp Coagulator Apparatus Having Improved
Clamp Mechanism,” issued Feb. 23, 1999, the disclosure of
which is incorporated by reference herein; U.S. Pat. No.
5,980,510, entitled “Ultrasonic Clamp Coagulator Apparatus
Having Improved Clamp Arm Pivot Mount,” filed Oct. 10,
1997, the disclosure of which is incorporated by reference
herein; U.S. Pat. No. 6,325,811, entitled “Blades with Func-
tional Balance Asymmetries for use with Ultrasonic Surgical
Instruments,” issued Dec. 4, 2001, the disclosure of which is
incorporated by reference herein; U.S. Pat. No. 6,773,444,
entitled “Blades with Functional Balance Asymmetries for
Use with Ultrasonic Surgical Instruments,” issued Aug. 10,
2004, the disclosure of which is incorporated by reference
herein; and U.S. Pat. No. 6,783,524, entitled “Robotic Surgi-
cal Tool with Ultrasound Cauterizing and Cutting Instru-
ment,” issued Aug. 31, 2004, the disclosure of which is incor-
porated by reference herein.

[0003] Sull further examples of ultrasonic surgical instru-
ments are disclosed in U.S. Pub. No. 2006/0079874, entitled
“Tissue Pad for Use with an Ultrasonic Surgical Instrument,”
published Apr. 13, 2006, the disclosure of which is incorpo-
rated by reference herein; U.S. Pub. No. 2007/0191713,
entitled “Ultrasonic Device for Cutting and Coagulating,”
published Aug. 16, 2007, the disclosure of which is incorpo-
rated by reference herein; U.S. Pub. No. 2007/0282333,
entitled “Ultrasonic Waveguide and Blade,” published Dec. 6,
2007, the disclosure of which is incorporated by reference
herein; U.S. Pub. No. 2008/0200940, entitled “Ultrasonic
Device for Cutting and Coagulating,” published Aug. 21,
2008, the disclosure of which is incorporated by reference
herein; U.S. Pub. No. 2009/0105750, entitled “Ergonomic
Surgical Instruments,” published Apr. 23, 2009, the disclo-
sure of which is incorporated by reference herein; U.S. Pub.
No. 2010/0069940, entitled “Ultrasonic Device for Fingertip
Control,” published Mar. 18, 2010, the disclosure of which is
incorporated by reference herein; and U.S. Pub. No. 2011/
0015660, entitled “Rotating Transducer Mount for Ultrasonic
Surgical Instruments,” published Jan. 20, 2011, the disclosure
of which is incorporated by reference herein; and U.S. Pub.
No. 2012/0029546, entitled “Ultrasonic Surgical Instrument
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Blades,” published Feb. 2, 2012, the disclosure of which is
incorporated by reference herein.

[0004] Some of ultrasonic surgical instruments may
include a cordless transducer such as that disclosed in U.S.
Pub. No. 2012/0112687, entitled “Recharge System for
Medical Devices,” published May 10, 2012, the disclosure of
which is incorporated by reference herein; U.S. Pub. No.
2012/0116265, entitled “Surgical Instrument with Charging
Devices,” published May 10, 2012, the disclosure of which is
incorporated by reference herein; and/or U.S. Pat. App. No.
61/410,603, filed Nov. 5, 2010, entitled “Energy-Based Sur-
gical Instruments,” the disclosure of which is incorporated by
reference herein.

[0005] Additionally, some ultrasonic surgical instruments
may include an articulating shaft section. Examples of such
ultrasonic surgical instruments are disclosed in U.S. patent
application Ser. No. 13/538,588, filed Jun. 29, 2012, entitled
“Surgical Instruments with Articulating Shafts,” the disclo-
sure of which is incorporated by reference herein; and U.S.
patent application Ser. No. 13/657,553, filed Oct. 22, 2012,
entitled “Flexible Harmonic Waveguides/Blades for Surgical
Instruments,” the disclosure of which is incorporated by ref-
erence herein.

[0006] While several surgical instruments and systems
have been made and used, it is believed that no one prior to the
inventors has made or used the invention described in the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] While the specification concludes with claims
which particularly point out and distinctly claim this technol-
ogy, it is believed this technology will be better understood
from the following description of certain examples taken in
conjunction with the accompanying drawings, in which like
reference numerals identify the same elements and in which:
[0008] FIG. 1 depicts a side elevational view of an exem-
plary ultrasonic surgical instrument;

[0009] FIG. 2 depicts a side elevational view of another
exemplary ultrasonic surgical instrument;

[0010] FIG. 3 depicts a partial perspective view of an end
effector of the surgical instrument of FIG. 2 with a shield
removed;

[0011] FIG. 4 depicts a side elevational view of a handle
assembly of the surgical instrument of FIG. 2;

[0012] FIG. 5A depicts a side elevational view of the sur-
gical instrument of FIG. 2, showing suction being applied to
tissue;

[0013] FIG. 5B depicts a side elevational view of the sur-
gical instrument of FIG. 2, showing the end effector being
applied to tissue; and

[0014] FIG. 6 depicts a a partial side elevational view of the
screen of the surgical instrument of FIG. 2 dissecting tissue.

[0015] The drawings are not intended to be limiting in any
way, and it is contemplated that various embodiments of the
technology may be carried out in a variety of other ways,
including those not necessarily depicted in the drawings. The
accompanying drawings incorporated inand forming a part of
the specification illustrate several aspects of the present tech-
nology, and together with the description serve to explain the
principles of the technology; it being understood, however,
that this technology is not limited to the precise arrangements
shown.
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DETAILED DESCRIPTION

[0016] Thefollowing description of certain examples of the
technology should not be used to limit its scope. Other
examples, features, aspects, embodiments, and advantages of
the technology will become apparent to those skilled in the art
from the following description, which is by way of illustra-
tion, one of the best modes contemplated for carrying out the
technology. As will be realized, the technology described
herein is capable of other different and obvious aspects, all
without departing from the technology. Accordingly, the
drawings and descriptions should be regarded as illustrative
in nature and not restrictive.

[0017] It is further understood that any one or more of the
teachings, expressions, embodiments, examples, etc.
described herein may be combined with any one or more of
the other teachings, expressions, embodiments, examples,
etc. that are described herein. The following-described teach-
ings, expressions, embodiments, examples, etc. should there-
fore not be viewed in isolation relative to each other. Various
suitable ways in which the teachings herein may be combined
will be readily apparent to those of ordinary skill in the art in
view of the teachings herein. Such modifications and varia-
tions are intended to be included within the scope of the
claims.

[0018] For clarity of disclosure, the terms “proximal” and
“distal” are defined herein relative to a human or robotic
operator of the surgical instrument. The term “proximal”
refers the position of an element closer to the human or
robotic operator of the surgical instrument and further away
from the surgical end effector of the surgical instrument. The
term “distal” refers to the position of an element closer to the
surgical end effector of the surgical instrument and further
away from the human or robotic operator of the surgical
instrument.

1. Exemplary Ultrasonic Surgical Instrument

[0019] FIG. 1 illustrates an exemplary ultrasonic surgical
instrument (10). At least part of instrument (10) may be
constructed and operable in accordance with at least some of
the teachings of U.S. Pat. No. 5,322,055; U.S. Pat. No. 5,873,
873; U.S. Pat. No. 5,980,510; U.S. Pat. No. 6,325,811; U.S.
Pat. No. 6,773,444; U.S. Pat. No. 6,783,524; U.S. Pub. No.
2006/0079874; U.S. Pub. No. 2007/0191713; U.S. Pub. No.
2007/0282333; U.S. Pub. No. 2008/0200940; U.S. Pub. No.
2009/0105750; U.S. Pub. No. 2010/0069940; U.S. Pub. No.
2011/0015660; U.S. Pub. No. 2012/0112687; U.S. Pub. No.
2012/0116265; U.S. patent application Ser. No. 13/538,588;
U.S. patent application Ser. No. 13/657,553; and/or U.S. Pat.
App. No. 61/410,603. The disclosures of each of the forego-
ing patents, publications, and applications are incorporated
by reference herein. As described therein and as will be
described in greater detail below, instrument (10) is operable
to cut tissue and seal or weld tissue (e.g., a blood vessel, etc.)
substantially simultaneously. It should also be understood
that instrument (10) may have various structural and func-
tional similarities with the HARMONIC ACE® Ultrasonic
Shears, the HARMONIC WAVE® Ultrasonic Shears, the
HARMONIC FOCUS® Ultrasonic Shears, and/or the HAR-
MONIC SYNERGY® Ultrasonic Blades. Furthermore,
instrument (10) may have various structural and functional
similarities with the devices taught in any of the other refer-
ences that are cited and incorporated by reference herein.
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[0020] To the extent that there is some degree of overlap
between the teachings of the references cited herein, the
HARMONIC ACE® Ultrasonic Shears, the HARMONIC
WAVE® Ultrasonic Shears, the HARMONIC FOCUS®
Ultrasonic Shears, and/or the HARMONIC SYNERGY®
Ultrasonic Blades, and the following teachings relating to
instrument (10), there is no intent for any of the description
herein to be presumed as admitted prior art. Several teachings
herein will in fact go beyond the scope of the teachings of the
references cited herein and the HARMONIC ACE® Ultra-
sonic Shears, the HARMONIC WAVE® Ultrasonic Shears,
the HARMONIC FOCUS® Ultrasonic Shears, and the HAR-
MONIC SYNERGY® Ultrasonic Blades.

[0021] Instrument (10) of the present example comprises a
handle assembly (20), a shaft assembly (30), and an end
effector (40). Handle assembly (20) comprises a body (22)
including a pistol grip (24) and a pair of buttons (26). Handle
assembly (20) also includes a trigger (28) that is pivotable
toward and away from pistol grip (24). It should be under-
stood, however, that various other suitable configurations
may be used, including but not limited to a scissor grip con-
figuration. End effector (40) includes an ultrasonic blade
(160) and a pivoting clamp arm (44). Clamp arm (44) is
coupled with trigger (28) such that clamp arm (44) is pivot-
able toward ultrasonic blade (160) in response to pivoting of
trigger (28) toward pistol grip (24); and such that clamp arm
(44)is pivotable away from ultrasonic blade (160) in response
to pivoting of trigger (28) away from pistol grip (24). Various
suitable ways in which clamp arm (44) may be coupled with
trigger (28) will be apparent to those of ordinary skill in the art
in view of the teachings herein. In some versions, one or more
resilient members are used to bias clamp arm (44) and/or
trigger (28) to the open position shown in FIG. 1.

[0022] An ultrasonic transducer assembly (12) extends
proximally from body (22) of handle assembly (20). Trans-
ducer assembly (12) is coupled with a generator (16) via a
cable (14). Transducer assembly (12) receives electrical
power from generator (16) and converts that power into ultra-
sonic vibrations through piezoelectric principles. Generator
(16) may include a power source and control module that is
configured to provide a power profile to transducer assembly
(12) that is particularly suited for the generation of ultrasonic
vibrations through transducer assembly (12). By way of
example only, generator (16) may comprise a GEN 300 sold
by Ethicon Endo-Surgery, Inc. of Cincinnati, Ohio. In addi-
tion or in the alternative, generator (16) may be constructed in
accordance with at least some of the teachings of U.S. Pub.
No. 2011/0087212, entitled “Surgical Generator for Ultra-
sonic and Electrosurgical Devices,” published Apr. 14, 2011,
the disclosure of which is incorporated by reference herein. It
should also be understood that at least some of the function-
ality of generator (16) may be integrated into handle assembly
(20), and that handle assembly (20) may even include a bat-
tery or other on-board power source such that cable (14) is
omitted. Still other suitable forms that generator (16) may
take, as well as various features and operabilities that genera-
tor (16) may provide, will be apparent to those of ordinary
skill in the art in view of the teachings herein.

[0023] End effector (40) of the present example comprises
clamp arm (44) and ultrasonic blade (160). Clamp arm (44)
includes a clamp pad (not shown) that is secured to the under-
side of clamp arm (44), facing blade (160). Clamp arm (44) is
operable to selectively pivot toward and away from blade
(160) to selectively clamp tissue between clamp arm (44) and
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blade (160) in response to pivoting of trigger (28) toward
pistol grip (24). Blade (160) of the present example is oper-
able to vibrate at ultrasonic frequencies in order to effectively
cut through and seal tissue, particularly when the tissue is
being clamped between clamp arm (44) and blade (160).
Blade (160) is positioned at the distal end of an acoustic
drivetrain that includes transducer assembly (12) to vibrate
blade (160). By way of example only, the acoustic drivetrain
may be configured in accordance with various teachings of
various references that are cited herein.

[0024] Inthe present example, the distal end of blade (160)
is located at a position corresponding to an anti-node associ-
ated with resonant ultrasonic vibrations communicated
through a flexible acoustic waveguide, in order to tune the
acoustic assembly to a preferred resonant frequency f, when
the acoustic assembly is not loaded by tissue. When trans-
ducerassembly (12) is energized, the distal end of' blade (160)
is configured to move longitudinally in the range of, for
example, approximately 10 to 500 microns peak-to-peak, and
in some instances in the range of about 20 to about 200
microns at a predetermined vibratory frequency f, of, for
example, 55.5 kHz. When transducer assembly (12) of the
present example is activated, these mechanical oscillations
are transmitted through waveguides to reach blade (160),
thereby providing oscillation of blade (160) at the resonant
ultrasonic frequency. Thus, when tissue is secured between
blade (160) and clamp arm (44), the ultrasonic oscillation of
blade (160) may simultaneously sever the tissue and denature
the proteins in adjacent tissue cells, thereby providing a
coagulative effect with relatively little thermal spread. In
some versions, an electrical current may also be provided
through blade (160) and clamp arm (44) to also cauterize the
tissue. While some configurations for an acoustic transmis-
sion assembly and transducer assembly (12) have been
described, still other suitable configurations for an acoustic
transmission assembly and transducer assembly (12) will be
apparent to one or ordinary skill in the art in view of the
teachings herein. Similarly, other suitable configurations for
end effector (40) will be apparent to those of ordinary skill in
the art in view of the teachings herein.

1I. Exemplary Ultrasonic Surgical Instrument With
Suction

[0025] In some instances, it may be desirable to provide
suction at a target location to evacuate excess fluid and
improve visibility. Accordingly, a mesh screen may be used to
selectively cover end effector (40) such that suction may be
applied through the screen to the target location. The screen
may allow a user to apply suction without having to introduce
a separate suctioning instrument; and may further prevent the
user from inadvertently grabbing tissue with end effector (40)
while suction is being applied. The screen may also be used to
passively separate tissue planes with or without applying
suction. The example below includes several merely illustra-
tive versions of a surgical instrument with a screen that may
be readily introduced to an instrument (10). It should be
understood that a screen is just one merely illustrative
example ofa structure that may be used as a blocking element
to selectively cover end effector (40). Other suitable struc-
tures that may be used as a blocking element to selectively
cover end effector (40) will be apparent to those of ordinary
skill in the art in view of the teachings herein.
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[0026] A. Exemplary Screen

[0027] FIG. 2 shows an exemplary ultrasonic surgical
instrument (110) with suction capabilities. Instrument (110)
is similar to instrument (10) in that instrument (110) com-
prises an end effector (140), a shaft assembly (130), a trans-
ducer assembly (112), and a handle assembly (120). End
effector (140) is similar to end effector (40), except that a
screen (150) is selectively positioned over end effector (140).
Screen (150) comprises a mesh configuration that allows
suction to be applied through screen (150) at end effector
(140) by suction source (18), while preventing tissue from
entering through screen (150) to end effector (140). Accord-
ingly, suction may be applied by instrument (110) without
inadvertently grabbing tissue with end effector (140). It
should be understood that the suction may flow in various
directions relative to screen (150) including but not limited to
paths extending radially inwardly toward end effector (140)
through the sidewall defined by screen (150). In other words,
the suction provided through screen is not necessarily limited
to suction along a path that is oriented along the longitudinal
axis of shaft assembly (130).

[0028] Screen (150) further allows a user to perform blunt
tissue dissection such that screen (150) is used to drive apart
tissue layers without actively cutting the tissue with end effec-
tor (140). Although screen (150) of the present example com-
prises a mesh configuration, other suitable screen (150) con-
figurations will be apparent to one with ordinary skill in the
art in view of the teachings herein.

[0029] Screen (150) is retractable relative to end effector
(140) such that end effector (140) may be selectively exposed
to perform active tissue cutting and/or coagulation as
described above. The combination of suction, passive and/or
active tissue separation by instrument (110) could enable a
user to be more efficient and allow for one handed control of
suction. As shown in FIG. 2, screen (150) is coupled to the
distal end of shaft assembly (130). Shaft assembly (130) is
similar to shaft assembly (30) of instrument (10), except that
shaft assembly (130) comprises outer shafts (132, 134) that
allow for the retraction of screen (150) relative to end effector
(140). Outer shafts (132, 134) are positioned to encompass
shaft (32) that couples end effector (140) with handle assem-
bly (120). Outer shaft (132) couples screen (150) to rotation
knob (131) and outer shaft (134) couples rotation knob (131)
to handle portion (120). Outer shaft (134) is retractable rela-
tive to handle portion (120). Accordingly, the user may retract
outer sheath (134) to thereby retract rotation knob (131),
outer sheath (132), and screen (150) to expose end effector
(140). Outer sheath (134) may be manually retracted by
grasping rotation knob (131), or coupled with trigger (128) of
handle assembly (120) such that outer sheath (134) is
retracted when trigger (128) is pivoted toward grip (124) of
handle assembly (120). Outer shaft (134) has a sufficient
length that allows screen (150) to be retracted to fully expose
end effector (140) before rotation knob (131) contacts handle
assembly (120). While the present example describes retract-
ing screen (150) relative to end effector (140), end effector
(140) may be configured to extend distally relative to screen
(150). Other suitable configurations to selectively expose end
effector (140) from screen (150) will be apparent to one of
ordinary skill in the art in view of the teachings herein.
[0030] Shaft assembly (130) further comprises a suction
tube (115) to fluidly communicate suction from suction
source (18) to screen (150). FIG. 3 shows the distal portion of
instrument (110) with screen (150) removed. Suction tube
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(115) extends through shaft assembly (130) between shaft
(32) and outer shafts (132, 134) such that the distal end of
suction tube (115) is positioned proximal to end effector
(140). With the distal end of suction tube (115) positioned
proximal to end effector (140), suction tube (115) may or may
not be retracted with screen (150). Of course, the distal end of
suction tube (115) may extend further within screen (150) and
may be retracted with screen (150). Other suitable configu-
rations for suction tube (115) will be apparent to one with
ordinary skill in the art in view of the teachings herein.
[0031] Handle assembly (120) is similar to handle assem-
bly (20) in that handle assembly (120) comprises a body (122)
including a pistol grip (124), a pair of buttons (126), and a
trigger (128) that is pivotable toward and away from pistol
grip (124). Transducer assembly (112) is coupled with a
generator (16) via a cable (114). Suction tube (115) extends
through handle assembly (120) to a connector (116), as
shown in FIG. 4. Connector (116) then couples suction source
(18) to handle assembly (120) via tube (15). Accordingly,
suction source (18) is in fluid communication with screen
(150) through tube (15), connector (116), and suction tube
(115). Connector (116) is fluid tight, yet is selectively remov-
able from handle assembly (120) such that suction source
(18) is selectively coupled with handle assembly (120).
Handle assembly (120) further comprises a suction actuator
(118) and a valve (119) that allows suction to be selectively
applied to instrument (110). FIG. 4 shows valve (119) posi-
tioned around suction tube (115) such that valve (119) is
opened and/or closed to open and/or close suction tube (115).
When valve (119) s open, suction tube (115) is open to allow
suction to pass through suction tube (115). When valve (119)
is closed, valve (119) closes suction tube (115) to prevent
suction from passing through suction tube (115). In the
present example, suction actuator (118) comprises a button
used to actuate valve (119). Suction actuator (118) is electri-
cally coupled to valve (119) by wires (117). In this configu-
ration, valve (119) may include a solenoid. In other versions,
suction actuator (118) is mechanically coupled with valve
(119) to open and/or close valve (119). Accordingly, a user
may actuate suction actuator (118) to selectively apply suc-
tion at screen (150) when screen (150) is positioned over end
effector (140). Of course, suction actuator (118) is merely
optional.

[0032] In some versions, screen (150) is covered with
another material. Such an additional material may be remov-
able or non-removable from screen (150). By way of example
only, such a material may be cloth like, such as a gauze
material. Such an additional cloth material may provide
absorption of blood and/or other bodily fluid, such that the
operator may use the cloth material to dab up pools of blood
and/or other bodily fluid. Inaddition or in the alternative, such
an additional cloth material may provide further gripping
during blunt dissection. The additional cloth material may
stretch over screen (150) and/or be permanently adhered to
screen (150). As another merely illustrative example, screen
(150) may be coated with a textured material, such as a
sprayed-on absorbent plastic material, etc. Other suitable fea-
tures that may be added to or incorporated into screen (150)
will be apparent to those of ordinary skill in the art in view of
the teachings herein.

[0033] B. Exemplary Operation

[0034] FIGS.5A-6 show an exemplary operation of instru-
ment (110). Instrument (110) is inserted into a patient with
screen (150) extended distally to cover end effector (140), as
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shown in FIG. 5A. With screen (150) in the extended position,
instrument (110) may be used to provide suction to a desired
location. In the present example, screen (150) is pressed
against tissue (2) remove blood and/or other fluid from tissue
(2). Suction actuator (118) is then actuated to open valve
(119) and suction tube (115). This communicates suction
from suction source (18) to screen (150) through suction tube
(115). Fluids are then drawn from tissue (2) through screen
(150) and suction tube (115). While suction is applied, screen
(150) prevents tissue (2) from entering through screen (150)
to reach end effector (140). Once the desired amount of fluid
is removed from the site, suction actuator (118) is again
actuated to close valve (119) and suction tube (115) to prevent
suction from applied from suction source (18)to screen (150).
Of course, suction actuator (118) may be actuated again to
apply additional suction to tissue (20), or suction actuator
(118) may be actuated at another desired location.

[0035] Surgical instrument (110) is further used to provide
active tissue dissection and/or separation to tissue (2), as
shown in FIG. 5B. Inthe present example, rotation knob (131)
is grasped and slid proximally relative to handle assembly
(120) to thereby retract outer shafts (132, 134) and screen
(150). In some versions, trigger (128) of handle assembly
(120) is pivoted toward grip (124) to retract outer shafts (132,
134) and screen (150) proximally. Screen (150) is thereby
retracted to expose end effector (140). Trigger (128) is then
squeezed toward grip (124) to pivot clamp arm (144) relative
to ultrasonic blade (160) to capture tissue (2) between clamp
arm (144) and blade (160). It should be noted that clamp arm
(144) is merely optional and could be omitted if desired. A
selected one of buttons (126) may then be pressed to activate
transducer assembly (112) to actively cut and/or coagulate
tissue (20). Rotation knob (131) may then be slid distally
relative to handle assembly (120) to advance outer shafts
(132, 134) and screen (150) distally to recover end effector
(140), as shown in FIG. 5A. In some versions, rotation knob
(131) is resiliently biased in the distal direction such that
rotation knob (131) translates distally when rotation knob
(131) is released by the user.

[0036] In some versions, suction source (18) is operable to
provide a dual suction mode. In a first suction mode, suction
source (18) may apply a high amount of suction to screen
(150) to allow screen (150) to grab tissue (2). In a second
suction mode, suction source (18) may apply a lower amount
of suction to screen (150) such that suction is applied through
screen (150) to draw fluids through screen (150) without
grabbing tissue (2).

[0037] In some versions, screen (150) is expandable to
allow screen (150) to be inserted through a trocar. For
example, screen (150) is in a collapsed configuration when
screen (150) is inserted through the trocar and then selectively
expanded within the patient. Screen (150) may be moved
between the collapsed configuration and the expanded con-
figuration by advancing and/or retracting one end of screen
(150) relative to the other end of screen (150).

[0038] With screen (150) in the extended position, instru-
ment (110) may further be used for blunt tissue dissection.
FIG. 6 shows screen (150) being inserted between layers (3,
4) of tissue (6). Screen (150) may be manipulated by the user
with handle assembly (120) to dissect tissue layers (3, 4) by
driving tissue layers (3, 4) apart. Suction may be applied
while screen (150) is dissecting tissue layers (3, 4) or suction
may be applied to the newly separated tissue layers (3, 4).
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[0039] Although instrument (110) has been described as
adding suction capabilities to an ultrasonic device, it should
be noted that the exemplary suction capabilities could also be
applied to monopolar RF electrosurgical devices, bipolar RF
electrosurgical devices, and/or other suitable surgical instru-
ments.

[0040] III. Miscellaneous

[0041] Tt should be understood that any of the versions of
instruments described herein may include various other fea-
tures in additionto or in lieu of those described above. By way
of example only, any of the instruments described herein may
also include one or more of the various features disclosed in
any of the various references that are incorporated by refer-
ence herein. It should also be understood that the teachings
herein may be readily applied to any of the instruments
described in any of the other references cited herein, such that
the teachings herein may be readily combined with the teach-
ings of any of the references cited herein in numerous ways.
Moreover, those of ordinary skill in the art will recognize that
various teachings herein may be readily applied to electro-
surgical instruments, stapling instruments, and other kinds of
surgical instruments. Other types of instruments into which
the teachings herein may be incorporated will be apparent to
those of ordinary skill in the art.

[0042] Itshould beappreciated that any patent, publication,
or other disclosure material, in whole or in part, that is said to
be incorporated by reference herein is incorporated herein
only to the extent that the incorporated material does not
conflict with existing definitions, statements, or other disclo-
sure material set forth in this disclosure. As such, and to the
extent necessary, the disclosure as explicitly set forth herein
supersedes any conflicting material incorporated herein by
reference. Any material, or portion thereof, that is said to be
incorporated by reference herein, but which conflicts with
existing definitions, statements, or other disclosure material
set forth herein will only be incorporated to the extent that no
conflict arises between that incorporated material and the
existing disclosure material.

[0043] Versions of the devices described above may have
application in conventional medical treatments and proce-
dures conducted by a medical professional, as well as appli-
cation in robotic-assisted medical treatments and procedures.
By way of example only, various teachings herein may be
readily incorporated into a robotic surgical system such as the
DAVINCI™ gystem by Intuitive Surgical, Inc., of Sunnyvale,
Calif. Similarly, those of ordinary skill in the art will recog-
nize that various teachings herein may be readily combined
with various teachings of U.S. Pat. No. 6,783,524, entitled
“Robotic Surgical Tool with Ultrasound Cauterizing and Cut-
ting Instrument,” published Aug. 31, 2004, the disclosure of
which is incorporated by reference herein.

[0044] Versions described above may be designed to be
disposed of after a single use, or they can be designed to be
used multiple times. Versions may, in either or both cases, be
reconditioned for reuse after at least one use. Reconditioning
may include any combination of the steps of disassembly of
the device, followed by cleaning or replacement of particular
pieces, and subsequent reassembly. In particular, some ver-
sions of the device may be disassembled, and any number of
the particular pieces or parts of the device may be selectively
replaced or removed inany combination. Upon cleaning and/
or replacement of particular parts, some versions of the device
may be reassembled for subsequent use either at a recondi-
tioning facility, or by a user immediately prior to a procedure.
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Those skilled in the art will appreciate that reconditioning of
a device may utilize a variety of techniques for disassembly,
cleaning/replacement, and reassembly. Use of such tech-
niques, and the resulting reconditioned device, are all within
the scope of the present application.

[0045] By way of example only, versions described herein
may be sterilized before and/or after a procedure. In one
sterilization technique, the device is placed in a closed and
sealed container, such as a plastic or TYVEK bag. The con-
tainer and device may then be placed in a field of radiation that
can penetrate the container, such as gamma radiation, x-rays,
or high-energy electrons. The radiation may kill bacteria on
the device and in the container. The sterilized device may then
be stored in the sterile container for later use. A device may
also be sterilized using any other technique known in the art,
including but not limited to beta or gamma radiation, ethylene
oxide, or steam.

[0046] Having shown and described various embodiments
of the present invention, further adaptations of the methods
and systems described herein may be accomplished by appro-
priate modifications by one of ordinary skill in the art without
departing from the scope of the present invention. Several of
such potential modifications have been mentioned, and others
will be apparent to those skilled in the art. For instance, the
examples, embodiments, geometrics, materials, dimensions,
ratios, steps, and the like discussed above are illustrative and
are not required. Accordingly, the scope of the present inven-
tion should be considered in terms of the following claims and
is understood not to be limited to the details of structure and
operation shown and described in the specification and draw-
ings.

I/'We claim:

1. A system comprising:

(a) an end effector operable to manipulate tissue;

(b) a blocking element positioned around the end effector,
wherein the blocking element is movable relative to the
end effector;

(c) a suction source; and

(d) a conduit configured to provide fluid communication
between the blocking element and the suction source;

wherein the blocking element is configured to communi-
cate suction through the blocking element to the tissue.

2. The system of claim 1, wherein the blocking element is
translatable relative to the end effector.

3. The system of claim 2, wherein the blocking element is
retractable to a proximal position to expose the end effector
from the blocking element.

4. The system of claim 3 further comprising a trigger,
wherein the trigger is operable to retract the blocking ele-
ment.

5. The system of claim 1, wherein the blocking element
comprises a screen having a mesh configuration.

6. The system of claim 1 further comprising an outer shaft
extending proximally from the blocking element, wherein the
outer shaft is configured to house the conduit.

7. The system of claim 1 further comprising a valve
coupled to the conduit, wherein the valve is configured to
selectively apply suction through the conduit to the blocking
element.

8. The system of claim 7 further comprising an actuator,
wherein the actuator is configured to selectively actuate the
valve.
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9. The system of claim 7, wherein the valve is configured to
apply suction to the blocking element when the blocking
element is in an extended position such that blocking element
is covering the end effector.

10. The system of claim 7, wherein the valve is configured
to not apply suction to the blocking element when the block-
ing element is in a retracted position such that the blocking
element is exposing the end effector.

11. The system of claim 1, wherein the end effector com-
prises a blade operable to cut tissue.

12. The system of claim 11 further comprising an ultra-
sonic transducer assembly coupled with the end effector.

13. The system of claim 1, wherein the blocking element is
operable to perform a blunt dissection of tissue.

14. The system of claim 1 further comprising a body and a
shaft coupling the blocking element to the body.

15. The system of claim 14, wherein the shaft is translat-
able relative to the body.

16. The system of claim 1, wherein the blocking element is
configured to prevent the tissue from entering through the
blocking element to engage the end effector.

17. An apparatus comprising;

(a) an end effector operable to manipulate tissue; and

(b) a screen retractable relative to the end effector from a

first position to a second position, wherein the screen is
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configured to house the end effector in the first position,
wherein the screen is configured to expose the end effec-
tor in the second position;

wherein the screen is in fluid communication with a suction

source, wherein the screen is configured to communi-
cate suction through the screen from the suction source
when the screen is in the first position.

18. A method for operating on tissue with an apparatus,
wherein the apparatus comprises an end effector and a screen
positioned around the end effector, wherein the screen is
retractable relative to the end effector, wherein the screen is in
fluid communication with a suction source, wherein the
method comprises the steps of:

(a) placing the screen adjacent to tissue;

(b) applying suction to the tissue through the screen from

the suction source; and

(c) activating the end effector to one or both of cut or seal

the tissue.

19. The method of claim 18 further comprising dissecting
the tissue with the screen.

20. The method of claim 18 further comprising retracting
the screen relative to the end effector to expose the end effec-
tor from the screen.
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